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(54) yCTPOMCTBO JJJIH HAHECEHH5I CMA3KM HA BHVTPEHHK>K> nOBEPXHOCTb 
nPOflOJIbHO-rMPHPOBAHHOM TPYBU 

(57) Abstract 

CymHocTb n3o6pereHHH: idtok CHa6ffieH na6opoM anacnwHbDC KoirraKTHpyjonnix no nepuMerpy c 
BHyTpeHHeil nosepxHocTbio Tpy6w MaHKer. Meatfly waHmeTaMn pacnonomeH cMa3ouiibiH cocraB. MamceTbi 
nweioT i^eHnwHyio ceMeHKoo npo^ojibHo-po^pnpoBaHHOH Tpyfibi npo^nmipOBaHHyio no ee nnan^maM h 
BbiCTynaM noeepXHocrb. Ha Bbicrynax MaHxerbi cHa6jsenbi pe6paMn JKecTKOcrw. >KecTKocTb Maimer Ha 
stmx yxiacTKax paBHa Mjm 6onbJue xeeTKOCTH MaHKer ita yuacretax ena/^HH. 2 mji. 



Description [OniicaxrHc H3o6pcrcHK5i|: 



H3o6pexeime oxhocmxch r cxpoMxenbcxey, b uacxHocxH k 3annixe k*exa/uia Tpy6 ox B03AeHcxBHH 
arpeccuBHbix cpeA, a hmchho k ycrrpoftcxsaM fym HaHecemiH noRpbixuft Ha BHyxpeHHJoio noBepxHoexb 
npo^QJTbHO-ixxfpnpOBaHHbLX xpy<5. ucnamoye&fbix b He$xer i a30BOH npOMbimneHHocxH npw pCMOtrre oGca^Hbix 

K0J1DHH. 

M3BecTHa ycrauoBRa, c noMombio ROXopoH ujuiMiyjpLiMeciuie xpytibi rxx|>pnpyiox. 3utcm no^eepraiOT 
HopMa/ni3aM^M TOKawH BbicoRoft wacxoxw (TBM), w cwa3Ky Tpy6 ocymecranHiOT A 0 h nocne rxxJpHpoBaHMH 
n, ecjiH ao nxjjpHpoBaHiiH cMa3Ky Rpynnwx xpy6 ocyn;ecxBJTHK>x H3BecrHbCMH npneMaMn: caMoiranHBOM 
CMa3O«iR0ix> MaTepnana, nucBMaTHMecRUM pacmjjieimcM vam noKpbiBRbiMH npoORawn, to nocne 
rt>$piipOBaHHH CMa3Ky xpy6 ocyiuecxonHiox c noMonjbio naRjm, cmwchhoh b cwaaKe h npororaBaewoH Ha 
rpoce. 

Kpowe Tvro, cropeBmyio CMa3Ry. HaneceHHyio nepeA ro4>pwpoBaHHeM h oRaramy Mexanna nocne TBM, raKxe 
cneAycr yAanwxb c BHyxpeHHejft noBepxHocm xpy6bi nepeA BxopiraHOH CMa3K0H. 

IfosecxHa TaRjRe ycrraHOBKa fl/in HaHcccHHH jrmarmx noRpbiBHbix MaxepiianoB Ha Huyxpeinuoio noBepxHOCTb 
xpy6 c noMombK) nepeMen^arongiKCH anacxtrotbix npo6oR c McxainwecRHM npHBOAou. Ona coctomt H3 ppyx 
anacTUUHbix npo6oR, oAHa H3 Roropbix noABHXHa. B npocrpaHCTBO ucmjjy npoORaMM aanHBaiox pacuexnoe 
RojiiiMecTBo noKpbiBHoro naxepn ana vi cmaTWM B03AyxoM, no^aBaeMuw iioa H36bixo*iHbiM AaBneHHCM 0,2 - 
0,3 Mna* nepeMeiAaxyr npo6RH no xpyobnpoBOAy. npoORM cooAaroT Heo6xoAHMyio Koirraxxiiyio 
repMcnwHOCTb, a hx napymibiH nn^exp Bbi6npaiox b 3aHHCHM0CTH or AaancHUH cnaxoro B03Ayxa, 

BH3ROCTH nOKpblBHOrO Maxepwana H B03M0KHOCTH OCTaBJieHUH nOCTieAHerX) B BHA e TOHKOrO KHAKOTO CJ10H 

Ha BByrpeHHeH noBepxHOCTH xpy6onpoBOAa~ 

OAHaRO TaRHC npo6RH hjih MaHxeTbi Henb3H HcnoJib30Baxb b rcxJjpHpoBaiiHOM xpy6e, TaK RaR Her ROHTaRTa 
MaHKeTbi co bccm nepHMerpoM xpy6bi. KoHxaxx Mama ex h npoAOJibHo-ro$pHpOBaHHOH xpy6bi 6yAex xojibKO 
no BnaAHHaM ro$p, a Ha Bbicxynax ro$p bhhaY ero oxcyxcxBMH c kraHxeraMH 6yAyx CRannHBaxbCH oxxoaw 
o6ropeBraepo Mexan/ia h npenbcxyTneH cwa3RH. noexopHan cwa3Ra nocne o6pa6oxKH TB^l TaKae 6y^ex 
3axeRaxt» Ha 3th HenpiURHMaemje MaHJRexou yMacxKH. 

3aAa«Kft H3o6pcTCHHH HBJiKexcH noBbimeHne Ra*iecTBa cMa3KB c oahobocmchhoh o^hcxkoA BHyxpeHHCH 
noBepxHOCTH npoAonbHO-ro^pifpoBaHHOH Tpy6bi 3a ctct o6ecne^eHHH RonxaRxnoro npHJierannn uaameT no 
nepuMcxpy BHyxpeHHCM noBepxHocxu o6pa6axt>iBaeMOH xpy6bi. 

nocxaeneHHaH u,enb AOCTMraeTCH tcm, hxo Mam&exbi hmctox npo^iurapoBainiyio c BnaniiHaMH h BbicxynaMM 
nooepxHoexb, HACHXHMHyK) ceneHMK) ROHxaRXHpy»ineH xpy6bi. Ha Bbicxynax uaiuRexbi cHa6^ReHbi pe6paMM 
JsecxKOcxH, npH axoM jKeexKoexb Manner na axnx y^acxRax paona wna ocurbme jkcctrocxh Manx ex na 
ywacxRax hx snanifH. 

KoHxaRXHaH noBepxHocxb noABiuRHbix h HenoABMJKHbix m annex HACHXHMua BHyxpeHHeMy npo^amo 
o6pa6axb(BaeMon xpy6bt no ee nepHMexpy. Tax RaR npo^HJib xpy6bi HMeex cnoTfoiyio ^opwy, cocxoHmyio jo 
conpnjKeHHbtx y^acxROB BbicxynoB n BnanMH. xo n/w xoro, uxo6bi MaHmexbi He xepsura yexoHMHBoexb npw 
npoABHxeHHH b xpyoe» Ha MaHxerax no BbicxynaM BbtnormeHbt pe6pa xecxRocxn, Koxopbie o6ecneHHBaiox 
paHHOMepHoe npjuKaxne MaHwex r xpyoe h naHeccime cMasRH paBHOMepHbm cnoeM. 

>KecTRoexb warm ex paano™ia Ha snaAnnax h Bbicxynax, xaR Rax ouia xpenHH c xpyooii Ha Bbicxynax 
6ojibme, uewt na anaAHHax. npw paBHOw jRecxROCXH A«4>opMauHH na Bbicxynax MaHJKex 6yAex 6ojibine, *rro 
Momex npHBccxH k 3axcKaiono pe3HHbi h 6onee 6bicxpoMy ee woHocy. Mcncaraeraie pe6ep mecxKOCXH Ha 
Bbicxynax MauKex ynponHHex hx, nptraeM cxeneHb mecxRoexM 3aBHcnx ox Map Kit pe3HHbi, ee 
anacxHMHocxH, xonmMHbi uawRexbi h pa3wepoe npoAanbHO-ro^pMpoBainiow xpy6bi. 

Ha 4>itr.l H3o6pamen oSmnw bha ycxpoiicxBa; Ha (J)hp.2 noKa3ana b nonepeuHOU ceiieHMH uaHmexa c 
npo^HnifpoBaHHOH KOHxaRXHoif noeepxHocxbio, noMen^eHHaH BHyxpb npoAon bHO- po^pifpoBaHHOH xpy6bi, 
pa3pe3 A-A Ha ^iir.l. 

YcxpoHcxBO cocxoHX H3 Ha6opa HenoABHJ&Hbix MaiuRex 1 h noABWKHOU MawKexbi 2 c pe6paMH mecxRocxH 3, 
pacnonojReHHbix Ha raxoKe .4 n cKia3RH 5, Roxopan 3anonnnex npocxpaHCXBo vtemjsy waroRexaMn 1 h2, a 
xaRJKe coAepaRHx Rpbituxy 6. Roxopan coexoirr H3 ocHOBamiH 7 h 8 u 3arjiynnai 9 co mxyn«epoM 10. 
3aKpenjieHH0M na ROHue npoAonbHo-ro^pHpoBaHHOH xpy6bi U, HMeromeii snaAHKbi 12 h Bbicxynbi 13. 

YcxpoHcxBO paooxaex cneAyTomnw o6pa30M. 

HenoAHiuRHbie Manmexbi 1 wecxRO RpenHXCH Ha raxoRe 4 w bboahtch c xopna b npoAOJibHO-rxx^pHpoBaHyio 
xpy6y 11, a Maraftexa 2 HacajRMBaexcH Ha iiixok 4 c BO3M02RH0CXbJ0 nepeuemetoiH no nrroRy. ripocxpaHCxeo 
MesAY 3THMH waiticexaMii 3anojmHexcH CMaoowboi cocxaeoM 5. CoopanHbie Ha urxoRe MaHxexbi 
npoAEOxr^aiox BHyxpb xpy6bi. 3axew c xopna xpy6bi 11 OAesaiox m Rperurr ocHOBaiam 7 w 8 h 3arviyniRy 9 co 



nrcyuepoM 10 paDteMnotf KpbimKH 6. nocjre MOirraxa ycTpoftCTBa «a Tpy6e U nepca nrryuep 10 no^aercn 
/jaaneHne D03flyxa, non. ^encxeueM Koroporo npoiicxo^T npOAGttiffieimc BHyrpii Tpy6bi Manater 1 u 2 co 
tQTOKOM 4 h cwa3K0M 5 Me^s/jy hhmh. IlpH 3tom ua6op Heno^GUAUbix Manser 1 cHMMarr c BHyTpeHHeii 
noeepxHOCTM rrpo^ojibno-rx^pwpoBaHnoH Tpy6bi 11 crapyio cMaoKy. OKancwHy. a no^aiaHafl uatuKera 2 no/j 
neftcrsHeM ^aancHMH B03^yxa cKontoirr no urroKy. Cw^oKa 5 Bt»mannnBaerc*i b 3a3op Mem^y MaHmeTofi u 
npo4>MJicM BHyxpcHHeii noBepxHocrw Tpy6bi 11 m HaHocwTCH Ha 3ry noeepxHocrb. 

TTpH Bbixofle to xpy6bi 11 Ha6opa Maiimer 1 h 2 npowseojjirrcH onuuoyeHMe no^axai Braflyxa nepe3 nrryuep 10 
n ^eMoirrajK pacrbeMHofi KpwuotH 6. 

TaK KaK MaioseTbt 1 h 2 hmcjot $opkiy npo^inn HapymHon KonraKTHofi noBepxHocrn, HfteirreraryK) (JopMe 

BHyrpCHHCft nOBCpXHOCTH npO^OJTbHO-PO^pHpOBaHHOH Tpy6fai 11 r TO HHyTpCHHHH noBepXHOCTb Tpyt>bi 

paaHOMepHO otmmaercH hptio^rm m kvjvth MaHmeraMH 1, to ecrt> nepe^ hbhccchhcm cho3rh hoboh crapan 
ciua3Ka y^a/iHCTCH, a b 3a3op mc«%t MaHxeroft 2 H BHyrpeHHcfi noBepXHOCTbio Tpy6w 11 BbmaBratBaeTCH 
CMa3Ka, KOTopan paBHowepHo HaHocwTCH no BHyrpeHHew noBepxHOCTH no Bcew /yiHHe Tpy6bi. B Kax^oM 
•nmopa3Mepe o6ca«Hbix xpytf oTAenbHofl Toranmita npHMCHHercH nnacrbipb, n/nma nepraaerpa 

HapyacKofl noaepxHOCTH KOToporo HecKOJibKo 6ojibtne fljnmbi BHyrpeHHCH noBepxHocra o6caAHOfi Tpy6bi b 
mrrepBane pewoHxa. A tsk Kax ^jnma neprcuerpa ^nn KasK^oft TGnnDiHbi ctchkh cboh. to n BHyrpeHHra* 
npo$nnb imacrbipH ajih Kam^oft TOjimpHbi ctchkh o6ca^Hoa Tpyobi paararaeH m cooTBercTBeHHO 
Heo6xjo^HMO cBoe ycrpoifCTBO. 

3aBncMMocxb paawepoB m aroKeTtj ot ™nopa3MepoB ro<J>pHpoBaKHbDC Tpy6 CBeneHa b Tafijmny. 

npe^naraexioe ycrpoiicTBo momct 6brrb ucnojib30BaHo npw joporoaneHHH nnacTbipeH, npHMeHneMbix juih 
BOCCTaHOBJieHHH repMmwHOCTH oocaAHbix kojiokh hm auerpOM 140, 146. 168 mm m npyrwx pasktepos. 

Cne^yer MMerb BHuny, mto b 3anncKMOcni ot TBepAocru pt3HHbi AHafcierp noAHUKHOH MamseTbi aojukch 
6biTb paBHbiM AKaMerpy HenoBHJKmjx MaHxeT (npH Macno6eH3ocronKOH peonHe cpeAHeit TBepAocnf) urn* 
Meabiae hx AtiaMerpa (npH Macno6eH3ocrouKOH pe3HHe noBboueHHOH TBepAocru). IlocjieAHee ycnoBue yMreao 
b AByx nocneAHnx rpa$ax Taojnttjbi. 

McnOJTb30BaHHe H3<>6pCTeHMH n03BQnHT nOBblCHTb Ka^eCTBO HaHCCeHHH CM33KM Ha BHyrpCHHIOlO 

noeepxHOCTb npoAOJibHO-ixxjjpupoBaHHMx Tpy6 h 3HawrejibHo coKparHTb TexHonormecKyK) onepanrao no 
noATOTOBKe xpy6u k McnojiB30Bainno b cKBaxime. 

TaK an MaHwera Moxer 6biTb npHM€H€Ha TaKJKe npw o6pa6oTKe npoAOjibHo-ro4>pHpOBaHHbix Tpy6, b 
paajwiHbix ycTpoHCTBax, r^e ohh Hcnojib3yK>TCH. 



Claims |<Xx>puyna H3o6pereHiuil: 

YCTPOMCTBO fl/lfl HAHECEHMfl CMA3KM HA BHYTPEHHIOIO HOBEPXHOCTb 
nPOflOnbHO-rODPMPOBAHHOM TPYBbl. coflepmamee MexajaraecKioi npuBOfl. hitok c Ha6opoM 
anacnwHbDC KOHTaKTrrpyTotqux no nepuMerpy c BHyTpeHHeu nooepxnocTtJO Tpy6tj uaimer, 
pacnojiomeHHbiu Mcmpy MaimeraMM cMa3omit>ci cocrae u 3anopHbiH y3en. <ranraaionieecH Tew, irro 
MaKHerbi hmcjox i^jeirriraiyio oeMeinno npo/jamjio-rx*£pin»BaimoH Tpy6bi npo^HJtHpoBaraiyio no ee 
Bna^KHaM a BbicrynaM nooepxHocTb. npn stom Majimert>i Ha Bbicrynax cHa6«eHbJ pe6pawn xecTKocrM. a 
aecTKOCTb uaHmer Ha 3tox y^aeTKax paBHa hjim 6onwue JKecrKocrw yairaeT Ha yuacrKax hx HnajjHH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 03 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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